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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heating belt 
which favorably retains high-speed heating performance 
by an electromagnetic induction heating system and is 
excellent in durability, and to obtain an image recorder 
using the heating belt. 

SOLUTION: An electromagnetic induction heating type 
organic electrically conductive layer 4 which generates 
heat by an eddy current loss is formed on the surface of 
a belt substrate 3 made of a heat resistance resin or 
rubber to obtain the objective heating belt 2 which is 
placed opposite to an electromagnetic induction heater 1 
and heated. In other way, an electromagnetic induction 
heating type electrically conductive layer 7 which 
generates heat by the eddy current loss is formed on a 
belt substrate 6 comprising a nonwoven fabric of 
electrically conductive fibers to obtain the objective 
heating belt 2. 
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(54) HEATING BELT AND IMAGE RECORDER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heating belt which favorably 
retains high-speed heating performance by an electromagnetic induction 
heating system and is excellent in durability, and to obtain an image 
recorder using the heating belt 

SOLUTION: An electromagnetic induction heating type organic electrically 
conductive layer 4 which generates heat by an eddy current loss is 
formed on the surface of a belt substrate 3 made of a heat resistance 
resin or rubber to obtain the objective heating belt 2 which is placed 
opposite to an electromagnetic induction heater 1 and heated. In other 
way, an electromagnetic induction heating type electrically conductive 
layer 7 which generates heat by the eddy current loss is formed on a belt 
substrate 6 comprising a nonwoven fabric of electrically conductive fibers 
to obtain the objective heating belt 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heating belt which is a heating belt opposite arrangement is carried out at electromagnetic-induction 
heating apparatus, and you are made to heat, and comes to form in a heat resistant resin or the belt base front face made 
of rubber the electromagnetic-induction febrility organic conductive layer which generates heat by the eddy current 
loss. 

[Claim 2] The heating belt characterized by carrying out the laminating of the inorganic conductive layer on an 
electromagnetic-induction febrility organic conductive layer in a heating belt according to claim 1 . 
[Claim 3] It is the heating belt characterized by forming an electromagnetic-induction febrility organic conductive 
layer in conductive polymer in a heating belt according to claim 1. 

[Claim 4] It is the heating belt characterized by forming an electromagnetic-induction febrility organic conductive 
layer for conductive organic fiber in a heating belt according to claim 1 . 

[Claim 5] It is the heating belt which sets to a heating belt according to claim 4, and is characterized by covering, 
permeating or adhering and conductive organic polymer uniting conductive organic fiber with fiber. 
[Claim 6] The heating belt characterized by for conductive polymer carrying out the polymerization of the monomer of 
a pyrrole and its derivative, and obtaining it in a heating belt according to claim 3. 

[Claim 7] The heating belt characterized by for conductive polymer carrying out the polymerization of the monomer of 
a thiophene and its derivative, and obtaining it in a heating belt according to claim 3. 

[Claim 8] The heating belt characterized by carrying out the polymerization of the conductive polymer by the direct 
plating system in a heating belt according to claim 3. 

[Claim 9] The heating belt characterized by being the heating belt opposite arrangement is carried out at 
electromagnetic-induction heating apparatus, and you are made to heat, and being the electromagnetic-induction 
febrility conductive layer which a belt base consists of a nonwoven fabric by conductive fiber, and generates heat by 
the eddy current loss. 

[Claim 1 0] claims 1 and 2 or 9 the heating belt characterized by making the mold release layer which becomes either 
from fluororesin, RTV type, or LTV type silicone rubber on an electromagnetic-induction febrility conductive layer in 
the heating belt of a publication provide 

[Claim 1 1] claims 1 and 2 or 9 - the heating belt characterized by making either possess a heat-resistant elastomer 
layer on an electromagnetic-induction febrility conductive layer in the heating belt of a publication of a publication 
[Claim 12] Image recording equipment characterized by having a heating belt according to claim 1 or 9 and the 
electromagnetic-induction heating apparatus which opposite arrangement is carried out [ heating apparatus ] at a 
heating belt, and makes the electromagnetic-induction febrility conductive layer of a heating belt heat. 
[Claim 13] It is image recording equipment characterized by being the image support belt which supports the visible 
image with which a heating belt consists of thermofiision nature color material in image recording equipment 
according to claim 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of the heating belt heated with 
electromagnetic-induction heating apparatus, and the image recording equipment using this. Image recording 
equipment here is a mode which imprints the non-established image supported for example, on the image support 
conveyance object to record material, such as a form, and is established, and contains widely the equipment which 
specifically performs image formation using an electrophotography recording device, an electrostatic recording device, 
an ionography, and a magnetic latent image. 
[0002] 

[Description of the Prior Art] In the image recording equipment in the former, the mode using the fixing equipment 
using for example, the electromagnetic-induction heating method is already known. As fixing equipment using this 
electromagnetic-induction heating method, as a belt base, the belt for fixing which comes to form in the front face of 
this tube-like base the electromagnetic-induction febrility metal layer which generates heat by the eddy current loss 
using the tube-like base made of a heat resistant resin is made to provide, and what arranged the coil for 
electromagnetic-induction generation of heat inside this belt for fixing is already known (for example, refer to JP,10- 
254263, A). 

[0003] If according to this kind of fixing equipment an alternating current is passed in the aforementioned coil for 
electromagnetic-induction generation of heat, or turning on and off of a switch is repeated in an inverter circuit in the 
case of a direct current power, it changes into ac power and current is passed intermittently, it will originate in change 
of line of magnetic force, and an eddy current will occur in an electromagnetic-induction febrility metal layer. Then, 
the great portion of electrical energy given from the coil for electromagnetic-induction generation of heat is changed 
into heat from an electromagnetic-induction febrility metal layer having large resistance, without an eddy current 
flowing smoothly in fact. That is, the electromagnetic-induction febrility metal layer of the belt for fixing generates 
heat by the eddy current loss, and is fixed to record material, such as a form, in a toner image etc. 
[0004] If an old heater method is used here in order to realize improvement in the speed of image recording speed If 
the electromagnetic-induction heating method using a belt for fixing which mentioned heater temperature above to 
having to carry out a temperature up to temperature quite higher than fixing temperature is adopted, since the heating 
element (electromagnetic-induction febrility metal layer) is close to the fixing section, heating element temperature - 
fixing temperature and abbreviation — it can be made the same and, moreover, the time to a temperature up can be 
shortened compared with an old heater method because of generation of heat by electromagnetic induction For this 
reason, if an electromagnetic-induction heating method is adopted, it will become possible to gather **** speed and to 
realize improvement in the speed of image recording speed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the thing which comes to form in the front face of the tube- 
like belt base made of a heat resistant resin the electromagnetic-induction febrility metal layer which generates heat by 
the eddy current loss as a belt for fixing was adopted according to the electromagnetic-induction heating method using 
the belt for fixing mentioned above, the following technical technical problems were found out. That is, if it is in the 
belt for fixing mentioned above, the coefficient of thermal expansion of the belt base made of a heat resistant resin and 
an electromagnetic-induction febrility metal layer differs, and since the belt base made of a heat resistant resin itself 
does not generate heat, moreover at the time of exoergic operation by the belt for fixing, the temperature gradient 
between the belt base made of a heat resistant resin and an electromagnetic-induction febrility metal layer tends to 
become large. At this time, since the amounts of expansion of the aforementioned belt base and the aforementioned 
metal layer differ greatly, big shearing stress occurs in both interface, a crack and fracture take place to the 
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aforementioned metal layer, and there is concern that the endurance of the belt for fixing is spoiled. In addition, such a 
technical technical problem is not restricted to the belt for fixing, and may happen similarly about the heating belt at 
large heated by electromagnetic-induction heating apparatus. 

[0006] this invention offers the image recording equipment using the heating belt and this which were made in order to 
solve the above technical technical problem, kept good the high-speed heating nature by the electromagnetic-induction 
heating method, and were excellent in endurance. 
[0007] 

[Means for Solving the Problem] That is, the typical mode of this invention comes to form the electromagnetic- 
induction febrility organic conductive layer 4 which is the heating belt 2 opposite arrangement is carried out at the 
electromagnetic-induction heating apparatus 1, and you are made to heat, and generates heat by the eddy current loss 
on a heat resistant resin or belt base 3 front face made of rubber, as shown in drawing 1 (a). 
[0008] In such technical means, as electromagnetic-induction heating apparatus 1, if the heating belt 2 is heated by 
electromagnetic induction, it will select suitably and will not interfere, and the method which generates the change 
magnetic field H and generates an eddy current B to the electromagnetic-induction febrility organic conductive layer 4 
based on this change magnetic field H is usually taken. For example, the thing equipped with the exiting coil which 
generates the change magnetic field which is wound around the magnetic core which consists of a magnetic material 
by which opposite arrangement is carried out toward the electromagnetic-induction febrility organic conductive layer 4 
of the heating belt 2, and this magnetic core, and pierces through the electromagnetic-induction febrility organic 
conductive layer 4 is mentioned. Moreover, if the heating belt 2 of this application includes all the things opposite 
arrangement is carried out at the electromagnetic-induction heating apparatus 1, and you are made to heat and image 
recording equipment is mentioned as an example, it contains the image support belt with which the visible image 
which consists of thermofusion nature color material, such as a belt for fixing and a toner, is supported. 
[0009] Furthermore, although it selects suitably and does not interfere in consideration of rigidity, elasticity, etc. about 
the thickness of the belt base 3, if high-speed heating nature is carried out from a viewpoint of maintaining at fitness 
more that what is necessary is just to use the heat resistant resin or rubber which can bear the heating temperature 
needed as a belt base 3, it is desirable to use the thinnest possible thing. 

[0010] Furthermore, it selects suitably forming in conductive polymer or forming for conductive organic fiber as an 
electromagnetic-induction febrility organic conductive layer 4, again etc., and it does not interfere. Here, what was 
obtained by carrying out the polymerization of the monomer of a pyrrole and its derivative as conductive polymer, the 
thing obtained by carrying out the polymerization of the monomer of a thiophene and its derivative, the thing by which 
the polymerization was carried out by the direct plating system are selected suitably, and does not interfere. Moreover, 
as conductive organic fiber, what covered, permeated or adhered and conductive organic polymer united with fiber is 
selected suitably, and does not interfere. 

[001 1 ] And if it is in the mode in which the electromagnetic-induction febrility organic conductive layer 4 was formed 
on belt base 3 front face again, you may make it form the inorganic conductive layer 5 (for the two-dot chain line in 
drawing 1 (a) to show) on the aforementioned organic conductive layer 4. 

[0012] Moreover, as shown in drawing 1 (b), other modes of this invention are the heating belts 2 opposite 
arrangement is carried out at the electromagnetic-induction heating apparatus 1, and you are made to heat, and the belt 
base 6 consists of a nonwoven fabric by conductive fiber, and they are characterized by being the electromagnetic- 
induction febrility conductive layer 7 which generates heat by the eddy current loss. In this mode, conductive fiber is 
not restricted to conductive organic fiber, and including a conductive inorganic fiber, various well-known methods are 
used for it, and it does not interfere about the process of the nonwoven fabric by conductive fiber. 
[0013] In the mode of drawing 1 (a) and (b) furthermore, on the electromagnetic-induction febrility conductive layers 4 
and 5 or 7 May make it make the mold release layer which consists of fluororesin, RTV type, or LTV type silicone 
rubber provide, and Moreover, you may make it make a heat-resistant elastomer layer provide, and may make it make 
a mold release layer provide through a heat-resistant elastomer layer on the electromagnetic-induction febrility 
conductive layers 4 and 5 or 7 on the electromagnetic-induction febrility conductive layers 4 and 5 or 7. 
[0014] Moreover, this invention is aimed also at image recording equipment equipped with the heating belt 2 
mentioned above and the electromagnetic-induction heating apparatus 1 which opposite arrangement is carried out 
[ heating apparatus ] at the heating belt 2, and makes the electromagnetic-induction febrility conductive layers 4 and 7 
of the heating belt 2 heat as shown in drawin g 1 (a) and (b). In addition, although made to heat the heating belt 2 
concerning this invention with the electromagnetic-induction heating apparatus 1, it is natural. [ of the ability to be 
used as a middle imprint belt in the image recording equipment of a mode which is not heated with the 
electromagnetic-induction heating apparatus 1 ] 
[0015] 
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[Embodiments of the Invention] Hereafter, based on the gestalt of operation shown in an accompanying drawing, this 
invention is explained in detail. 

O Gestalt 1 drawing 2 of operation shows the gestalt 1 of the operation about the image recording equipment which 
used the heating belt concerning this invention as a middle imprint belt. The electrification equipment 12 which this 
image recording equipment is equipped with the photoconductor drum 1 1 by which the latent image by the difference 
of electrostatic potential is formed in a front face in this drawing, and is charged in photoconductor drum 1 1 front face 
around this photoconductor drum 1 1 Mr. abbreviation 1, The exposure section which consists of the laser scanner 13 
and mirror 23 grade which irradiate the laser beam according to each chrominance signal, and form a latent image in a 
photoconductor drum 1 1, The developer 14 of the rotating type which holds the toner of cyanogen, a Magenta, a 
yellow, and four colors of black, respectively, and visualizes the latent image on a photoconductor drum 1 1 with each 
color toner, The endless-like middle imprint belt 15 with which circulation movement was supported possible in the 
fixed direction, The primary transfer roller 16 which is arranged so that it may counter with a photoconductor drum 1 1 
on both sides of the middle imprint belt 1 5, and imprints a toner image to the middle imprint belt 1 5, It has the cleaning 
equipment 17 which cleans photoconductor drum 1 1 front face after an imprint, and the electric discharge lamp 18 
which discharges the front face of a photoconductor drum 1 1 . 

[0016] Moreover, the tension roll 19 and drive roll 20 which have been arranged so that the middle imprint belt 15 may 
be laid with the primary transfer roller 16 in equipment, The pressure roll 21 arranged corresponding to a tension roll 
19 so that the middle imprint belt 15 may be inserted, It has the record material guide 28 for supplying record material 
between the feed roll 26 and the resist roll 27 which convey at a time one record material held in the feed unit 25, and 
the middle imprint belt 15 and pressure roll 21 which were wound around the tension roll 19 about. Furthermore, in the 
upstream of an opposite position with the pressure roll 21 in the circumference direction of the middle imprint belt 15, 
it has the electromagnetic-induction heating apparatus 22 which heats a toner image from the tooth-back side of the 
middle imprint belt 15. 

[0017] The above-mentioned photoconductor drum 1 1 equips the front face of a conductive cylinder-like base material 
with the photo conductor layer which consists of OPC or a-Si, and the conductive base material is grounded 
electrically. The above-mentioned developer 14 is equipped with four sets of cyanogen, a Magenta, a yellow, and the 
development counters 14C, 14M, 14Y, and 14K that hold the toner of black, respectively, and it is supported possible 
[ rotation ] so that each development counters 14C-14K may counter with a photoconductor drum 1 1 . In each 
development counter 14C-14K, the development roll which forms a toner layer in a front face and is conveyed in an 
opposite position with a photoconductor drum 1 1 is formed. The voltage which superimposed a predetermined direct 
current on the predetermined alternating current is impressed to this development roll, and the latent image on a 
photoconductor drum 1 1 transfers to a toner by operation of electric field. Moreover, in each development counters 
14C, 14M, and 14Y and 14K, a toner is supplied from the toner hopper 24, respectively. 

[0018] Drawing 3 (a) is the outline cross section showing the above-mentioned middle imprint belt 15. This middle 
imprint belt 15 consists of three layers of substratum (belt base) 15a of a heat-resistant high resin or the product made 
of rubber, organic conductive-layer (electromagnetic-induction exoergic layer) 15b by which the laminating was 
carried out on it, and surface mold release layer 1 5c which becomes the upper layer most. 
[0019] As for substratum 15a, it is desirable that it is the member with a thickness of 10 micrometers - 100 
micrometers of half-conductivity, for example, what distributed electric conduction material, such as carbon black, is 
suitably used for the heat-resistant high resin represented by polyester, a polyethylene terephthalate, a polyether ape 
phon, a polyether ketone, the poly ape fan, a polyimide, a polyimidoamide, the polyamide, etc. Although distributing 
electric conduction material to substratum 15a takes into consideration the electrostatic imprint nature which imprints a 
toner image, applying electric field at the time of a primary imprint, the composition of substratum 15a is not what was 
restricted to this. 

[0020] As a method of forming organic conductive-layer 15b, it explains taking the case of the case where conductive 
organic fiber is created, for example. For fiber, it covers, permeates or adheres and, as for organic conductivity fiber, 
conductive organic polymer is united. Although the conductive organic fiber used with the gestalt of this operation can 
make a base material both a synthetic fiber a semi-synthetic fiber and a natural fiber, it is more desirable to make a 
synthetic fiber into a base material from the point of the diameter of fiber, fiber length, homogeneity, and a detergency 
(some of impurity). However, also in a synthetic fiber, since fiber may drop out slightly, a front face may be burned by 
the burner etc. Here, as convenient fiber, an acrylic fiber, polyamide fibers (6-nylon, 6, and 6-nylon etc.), a polyester 
fiber, a basic dye dyeable type polyester fiber, the bicomponent fiber of nylon / polyester sheath-core structure, and 
other bicomponent fibers are mentioned, in addition - as the fiber of a base material - number of deniers; - about 1- 
65d, fiber length;0.3-6.0mm, and the fiber that has the property of aspect ratio;l :30-l :100 are desirable cutting this to 
predetermined fiber length, after conductive organic fiber electric-conduction-ization-processes a continuous glass 
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fiber beforehand - or after cutting fiber to predetermined fiber length and considering as a staple fiber, it is 
manufactured by electric-conduction-ization-processing this As the method of electric conduction-ized processing, 
although a gaseous-phase method, a wet method, etc. may be used, it is more desirable to make conductive fiber 
according to a wet method. Furthermore, although a chemistry oxidation-polymerization method is the most desirable 
in a wet method, the combination of use of a chemistry oxidizer and irradiation of ultraviolet rays may perform electric 
conduction-ized processing. 

[0021] Moreover, the polymer or the copolymer made [ make / pyrrole, N-methyl pyrrole, aniline, thiophene, and 
thiophene-3-sulfonic acids or these derivatives / into a monomer ] by carrying out a polymerization as conductive 
organic polymer, for example is mentioned. It is as follows when this monomer is illustrated further. An aniline and o- 
crawl aniline, m-crawl aniline, p-crawl aniline, o-methoxyaniline, m-methoxyaniline, p-methoxyaniline, An o-ethoxy 
aniline, an m-ethoxy aniline, a p-ethoxy aniline, Aniline derivatives, such as o-methylaniline, m-methylaniline, and p- 
methylaniline; A thiophene, And thiophene derivatives, such as 3-methylthiophene and 3-methoxy thiophene; A 
pyrrole, And 3, such as a 3, such as 3 and 5-dimethyl pyrrole, 5-substitution pyrrole, and 4-methyl pyrrole-3- 
carboxylic-acid methyl, 4-substitution pyrrole, Various kinds of substitution pyrroles, such as 3 -substitution pyrroles, 
such as N-substitution pyrroles, such as N-methyl pyrrole, 3 -methyl pyrrole, and 3-octyl pyrrole. Desirable conductive 
organic polymer is the polymer or the copolymer made [ make / a pyrrole, N-methyl pyrrole, aniline, thiophene, and 
thiophene-3 -sulfonic acid / into a monomer ] by carrying out a polymerization. 

[0022] However, it is the polymer which especially desirable conductive organic polymer makes a pyrrole or a 
thiophene a monomer, and is obtained by carrying out a polymerization from points, such as a bond strength with fiber, 
a conductive grade, and a quality of processability. When covering conductive organic polymer on the surface of fiber 
(the case where it permeates simultaneously is also included.), in the case of fiber, such as a polyester fiber, an aramid 
fiber, and an acrylic fiber, generally in consideration of thermal resistance, it is 0.02 or about 0.05 micrometers. But 
conductive organic polymer layer thickness is changed according to the distributed conditions of the fiber in the 
following processing liquid etc. Moreover, if polymerization reaction of a monomer is generally performed by making 
an oxidation-polymerization agent into a catalyst into the processing liquid containing the fiber of a base material, 
when the generated conductive organic polymer combines with the fiber in processing liquid, and adheres to the front 
face, covers the front face or permeates the interior of fiber, conductive organic polymer and base-material fiber can be 
united conductive organic fiber, and can make [ fiber ]. As a solvent of processing liquid, i.e., a polymerization system, 
any of the mixed liquor of water or water, and an organic solvent are sufficient, and a suitable thing is suitably chosen 
from a surface state, a distributed state, etc. of fiber. Although the loadings of a monomer change with the diameter of 
fiber of base-material fiber, fiber length, composition, pretreatment conditions, etc., generally they are 1 - 5% of the 
weight of an amount to the weight of base-material fiber. But even if it uses an equivalent monomer, the conductive 
organic polymer layer thickness formed in a fiber front face changes with the shape of surface type of fiber 
(granularity), porosity, fiber composition, etc. For example, in the case of a polyester fiber, an aramid fiber, etc., 
addition of the monomer to the processing liquid with which the conductive organic polymer layer of average thickness 
almost equal to the average thickness computed from the amount of addition monomers is formed, and a chemistry 
oxidation-polymerization agent is the procedure of adding both together, or the procedure of adding a monomer 
previously and adding a chemistry oxidation-polymerization agent after that may perform it. With the gestalt of this 
operation, the direct plating system (the DMS-E method) of Hitachi Chemical technical report No.30 (1998) 
publication etc. is used, for example. 

[0023] Moreover, although it does not interfere even if it prepares organic conductive-layer 15b in which field of 
substratum 15a, since the organic conductive-layer 15b concerned becomes a heating element, it is desirable [ the b ] to 
arrange to the front-face side near a fixing side. Moreover, although you may form all over tube-like substratum (belt 
base) 15a, the organic conductive-layer 15b concerned does not necessarily need to be formed all over tube-like 
substratum (belt base) 15a, if there is width of face which suits the size of record material, such as a form. Furthermore, 
although especially the upper limit of the thickness of organic conductive-layer 15b is not limited, it is desirable to 
usually set 1000 micrometers or less to 500 micrometers or less preferably from cost and a thermally conductive 
viewpoint. 

[0024] Moreover, although you may be a monolayer, organic conductive-layer 15b is good also as a double layer more 
than two-layer, and may carry out a laminating combining a metal layer. Here, in carrying out the laminating of the 
metal layer on organic conductive-layer 15b, after casting conductive fiber, such as a metal, as a nonwoven fabric, for 
example, processing about 0.1mm, the technique of carrying out a laminating through adhesives on organic 
conductive-layer 15b is mentioned. At this time, there are a carbon fiber, a metal fiber, metal plating fiber, copper 
sulfide plating fiber, etc. as conductive fiber. Metal plating fiber is made by covering metals, such as nickel and 
aluminum, on a glass fiber etc. for example, according to non-electrolyzed metal plating, and copper sulfide plating 



Page 5 of 10 



fiber is made by covering copper sulfide on a fiber front face according to copper sulfide plating. In addition, as a 
publication which indicates this conductive fiber, JP,59-26597,A, JP,1-46640,B, JP,1-46639,B, JP,3-45159,B, etc. are 
mentioned, for example. Moreover, the technique of sticking the metal thin layer which consists of a metallic foil or a 
thin sheet-like object through adhesives as other technique on organic conductive-layer 15b is also mentioned. 
[0025] Furthermore, if it carries out from a viewpoint of forming easily the metal layer of uniform thickness (for 
example, 1-50-micrometer thickness) in the front face of organic conductive-layer 15b, electroplating and chemical 
plating are desirable. For example, by adding a phosphoric acid compound during a bath, phosphorus eutectoid plating, 
for example, nickel-P, and Fe-P plating are obtained. Moreover, carbon eutectoid plating, for example, nickel-C, and 
Fe-C plating are obtained by adding a carboxylic-acid system compound. Furthermore, boron eutectoid plating, for 
example, nickel-B, and Fe-B plating are obtained by adding boron compounds, such as an amino borane. When 
forming the metal layer on organic conductive-layer 15b with plating especially, after carrying out surface treatment of 
the (1) front face by chemical etching etc., it is desirable to form a thin alloy deposit by (2) phosphorus eutectoid 
plating, carbon eutectoid plating, boron eutectoid plating, etc., and to form the metal layer of desired thickness with 
electroplating or chemical plating (3) and also on it. According to this method, a deposit can be made to adhere to a 
front face firmly. In addition, it may replace with plating processing and you may form by vacuum deposition, 
sputtering, etc. Thereby, the aluminum metallurgy group oxide alloy which cannot carry out plating processing can be 
used for a conductive layer. 

[0026] Moreover, with the gestalt of this operation, on organic conductive-layer 15b, in order to raise the mold-release 
characteristic over a toner, surface mold release layer 15c is prepared. As for this surface mold release layer 15c, it is 
desirable that it is the high coat layer of a mold-release characteristic with a thickness of 0.1 micrometers - 30 
micrometers, for example, a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer, a polytetrafluoroethylene- 
silicone copolymer, etc. are used. Since a toner is contacted by this surface mold release layer 15c, the material has big 
influence on quality of image. When the material of surface mold release layer 15c is an elastic member, in order to 
stick in the state where a toner is wrapped in, picture gloss also has uniform degradation of a picture few. However, 
since it is hard to stick a toner to record material in the pressure- welding section with the middle imprint belt 15 
completely when the charge of a release agent is the member which does not have elasticity like a resin, it is easy to 
produce poor imprint fixing and picture uneven brightness. Especially in the case of the large record material of surface 
roughness, it is remarkable. Therefore, as for the material of surface mold release layer 15c, it is desirable that it is an 
elastic body, and its mold release layer which consists of fluororesin, RTV type, or LTV type silicone rubber is 
desirable. In addition, when using a resin for the material of surface mold release layer 15c, it is desirable to have the 
elastic layer between surface mold release layer 15c and organic conductive-layer 15b. and in order to demonstrate the 
effect of wrapping in a toner, in any case, it is suitable to make 10 micrometers of thickness of an elastic body into 20- 
micrometer not less desirably Here, as a fluororesin, a tetrafluoroethylene resin (PTFE), a tetrafluoroethylene-perfluoro 
alkoxy ethylene copolymer (PFA), a tetrafluoroethylene-6 fluoride [ propylene ] copolymer (FEP), etc. are mentioned. 
Moreover, the thickness of surface mold release layer 15c is usually about 10-50 micrometers. 
[0027] Furthermore, it is desirable to form a heat-resistant elastomer layer on organic conductive-layer 15b again. If 
there is an elastomer layer, it will be lost that the shortage of fixing by the concavo-convex difference in record 
material, such as a form, arises. As a heat-resistant elastomer layer, the fluororubber or silicone rubber which is 
excellent in thermal resistance is desirable. The thickness of a heat-resistant elastomer layer is usually about 20-50 
micrometers preferably in less than 500 micrometers. When the mold-releases characteristic of a heat-resistant 
elastomer layer run short, it is desirable to form further the same mold release layer as the above on it. 
[0028] Moreover, with the form of this operation, the above-mentioned middle imprint belt 15 is driven by the drive 
roll 20, and since circumference movement is carried out, the pressure- welding portion with the pressure roll 21 in the 
middle imprint belt 15 moves it at the same speed as record material with rotation of a drive roll 20. At this time, the 
traverse speed of nip width of face and record material is set up so that the time when record material exists in the nip 
of a pressure roll 21 and the middle imprint belt 15 may be set to 10ms - 50ms. When the toner got blocked and fused 
is forced on record material the time which exists in this nip, even if it is heated to sufficient temperature for a toner to 
adhere to record material when time until record material exfoliates from the middle imprint belt 15 is 50ms or more as 
mentioned above from from, at the outlet of a nip, the temperature of a toner falls to the grade which offset does not 
produce. 

[0029] Drawing 4 is explanatory drawing showing the heating principle of the middle imprint belt 15 by the 
electromagnetic-induction heating apparatus 22. The principal part consists of excitation circuits 223 where the above- 
mentioned electromagnetic-induction heating apparatus 22 impresses alternating current to the iron core (equivalent to 
a magnetic core) 221 with which a cross section has downward E (opening is carried out toward middle imprint belt 15 
side) type configuration as shown in drawing_4 and drawing 5 , the exiting coil 222 wound around central core section 
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221b of this iron core 221 about, and this exiting coil 222. In addition, circumference core section 221a of an iron core 

221 is the shield wall which prevents emitting the magnetic flux (change magnetic field) to generate to parts other than 
opening. Especially the electromagnetic-induction heating apparatus 22 divides and constitutes the iron core 221 
(magnetic core) which is a magnetic field generating means from a form of this operation in the predetermined size m 
(the width-of-face size of the middle imprint belt 15 abbreviation correspondence : this example 320mm) of a 
longitudinal direction, i.e., the move direction of the middle imprint belt 15, and the crossing direction in block 221(1) 
-221(4) of plurality (this example four), as shown in drawing 5 . 

[0030] If alternating current is impressed to an exiting coil 222 at this time, the magnetic flux shown in the 
circumference of an exiting coil 222 by Arrow H will repeat generation disappearance. The electromagnetic-induction 
heating apparatus 22 is arranged so that this magnetic flux H may cross organic conductive-layer 15b of the middle 
imprint belt 15. And when the magnetic field to change crosses the inside of organic conductive-layer 15b, in organic 
conductive-layer 15b, the overcurrent shown by Arrow B occurs so that the magnetic field which bars change of the 
magnetic field may be produced. For the skin effect, it almost concentrates on the field by the side of the exiting coil 

222 of organic conductive-layer 15b, and this overcurrent B flows, and produces generation of heat with the power 
proportional to the skin resistance Rs of organic conductive-layer 15b. 

[003 1 ] Here, in angular frequency, when omega and permeability are set to mu and fixed resistance is set to rho, skin- 
depth delta is shown by the following formula (1). 
delta=root (2rho/omegamu) .... (1) 

Furthermore, a skin resistance Rs is shown by the following formula (2). 
Rs=rho/delta=root (omegamurho/2) .... (2) 

Furthermore, the power P generated in organic conductive- layer 15b of the middle imprint belt 15 can be expressed 
with the following formula (3) again, when the current which flows the inside of the middle imprint belt 15 is set to If. 
P=Rsintegral|Ifl2dS .... (3) 

[0032] Therefore, if the current If which enlarges a skin resistance Rs or flows the inside of the middle imprint belt 15 
is enlarged, Power P can be increased and it will become possible to increase calorific value. What is necessary is to 
make frequency omega high or just to use material with high permeability mu, or the high thing of fixed resistance rho, 
in order to enlarge a skin resistance Rs. Since thickness t of organic conductive-layer 15b becomes like the following 
formula (4), considering the above heating principles in being thinner than skin-depth delta, heating becomes possible. 
Rs**pA (4) 

[0033] Moreover, the frequency of the alternating current impressed to an exiting coil 222 has desirable 10-500kHz. 
When it comes to 10kHz or more, the absorption efficiency to organic conductive-layer 15b becomes good, and can 
construct the excitation circuit 223 using an element with cheap 500kHz. Furthermore, without there being sound at the 
time of energization, in order to surpass a audio range, if it is 20kHz or more, there are also few losses produced below 
200kHz in the excitation circuit 223, and the radiated noise to the circumference is also small. Moreover, when 10- 
500kHz alternating current is impressed to organic conductive-layer 15b, a skin depth is several micrometers - about 
hundreds of micrometers. If thickness of organic conductive-layer 15b is actually made smaller than 1 micrometer, 
since almost all electromagnetic energy cannot absorb by organic conductive-layer 15b, energy efficiency becomes 
bad. Moreover, the leaked magnetic field also produces the problem of heating other metal sections. 
[0034] On the other hand, if the thickness of organic conductive-layer 15b exceeds 50 micrometers, while the heat 
capacity of the middle imprint belt 15 will become large too much, heat is transmitted by heat conduction in organic 
conductive-layer 15b, and the problem that surface mold release layer 15c stops being able to get warm easily arises. 
Therefore, the thickness of organic conductive-layer 15b has 1 micrometer - desirable 50 micrometers. Moreover, what 
is necessary is to strengthen magnetic flux which for that is generated by the exiting coil 222 that what is necessary is 
just to enlarge the current If which flows the inside of the middle imprint belt 15, or just to enlarge change of magnetic 
flux, in order to increase generation of heat of organic conductive-layer 15b. It is good to increase the number of 
winding of an exiting coil 222, or to be the low thing of a residual magnetic flux density, and to constitute the iron core 
221 of a coil 222 from high permeability, such as a ferrite and a permalloy, as this method. 
[0035] Moreover, if the resistance of organic conductive-layer 15b is too small, since exoergic efficiency when an 
overcurrent occurs will get worse, more than 1.5xl0-8ohmcm of the fixed volume resistivity of organic conductive- 
layer 15b is desirable in 20-degree C environment. 

[0036] Moreover, in the mode which forms a metal layer on organic conductive-layer 15b, if ferromagnetics, such as 
iron of high permeability, cobalt, and nickel, are used as a material of a metal layer, it becomes easy to absorb the 
electromagnetic energy generated by the exiting coil 222, and can heat efficiently. Furthermore, since the MAG which 
leaks to outside the plane also decreases and the influence on a peripheral device can also be reduced, it is these things 
and it is best to choose the thing of high resistivity. In addition, even if it does not form a metal layer on organic 
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conductive-layer 15b, the particle of conductive and high permeability and a whisker are distributed in the adhesives 
ibr pasting up organic conductive-layer 15b and surface mold release layer 15c, for example, and it is good for it also 
as an inorganic conductive layer. For example, conductive particles, such as a thing called the particle and whisker of 
particles, such as manganese, titanium, chromium, iron, copper, cobalt, and nickel, the ferrite which are these alloys, or 
an oxide, or carbon black, can be mixed and distributed in adhesives, and it can also consider as an inorganic 
conductive layer. 

[0037] Next, operation of the image recording equipment of the above composition is explained. After a 
photoconductor drum 1 1 rotates to the sense of the arrow shown in drawing 2 and being charged in Mr. abbreviation 1 
with electrification equipment 12, the laser beam by which PDM was carried out according to the yellow picture signal 
of a manuscript from the laser scanner 13 is irradiated, and the electrostatic latent image equivalent to a yellow picture 
is formed on a photoconductor drum 11. The electrostatic latent image for these yellow pictures is developed by 
development counter 14Y for yellows beforehand fixed by the rotating type developer 14 in the development position, 
and a yellow toner image is formed on a photoconductor drum 11. This yellow toner image is imprinted by 
electrostatic on the middle imprint belt 15 by operation of the primary transfer roller 16 in the primary imprint section 
X which is the contact section of a photoconductor drum 1 1 and the middle imprint belt 15. This middle imprint belt 1 5 
is carrying out circumference movement synchronizing with the photoconductor drum 1 1, it continues circumference 
movement, holding a yellow toner image on a front face, and equips the imprint of the Magenta image of the following 
color with it. 

[0038] On the other hand, after a photoconductor drum 1 1 has a front face cleaned by cleaning equipment 17, it is 
again charged in Mr. abbreviation 1 with electrification equipment 12, and a laser beam is irradiated from a laser 
scanner 13 according to the picture signal of the following Magenta, while, as for the rotating type developer 14, the 
electrostatic latent image for Magentas is formed on a photoconductor drum 1 1 - rotating ~ the object for Magentas - 
development counter 14M are fixed in a development position, and development by the Magenta toner is performed 
Thus, the formed Magenta toner image is imprinted by electrostatic on the middle imprint belt 15 in the primary 
imprint section X. Then, when an above-mentioned process is performed to cyanogen and black, respectively and the 
imprint of 4 classification by color is completed to up to the middle imprint belt 15, paper is fed in the middle of the 
imprint of the black of the last color to the record material (form) held in the feed unit 25 with the feed roll 26, and it is 
conveyed by the secondary imprint section Y of the middle imprint belt 15 via the resist roll 27 and the record material 
guide 28. 

[0039] On the other hand, the toner image of 4 classification by color imprinted on the middle imprint belt 15 is the 
upstream of the secondary imprint section Y, and passes through the electromagnetic-induction heating apparatus 22 
and the heating field A which counters. In the heating field A, alternating current is impressed to the exiting coil 222 
from the excitation circuit 223, and organic conductive-layer 15b of the middle imprint belt 15 generates heat by 
electromagnetic-induction heating. Thereby, organic conductive-layer 15b is heated rapidly, and this heat is transmitted 
to a surface with time progress, and when reaching the secondary imprint section Y, it will be in the state where the 
toner on the middle imprint belt 15 fused. Since organic conductive-layer 15b of the middle imprint belt 15 generates 
heat and substratum (belt base) 15a does not generate heat at this time, although a temperature gradient arises to both, 
since organic conductive-layer 15b is an organic conductive layer, the temperature gradient between substratum 15a 
made of a heat resistant resin or rubber is comparatively small, and a bird clapper does not have a differential thermal 
expansion between both extremely greatly. Therefore, the situation of extremely big shearing stress not acting on the 
interface between substratum 15a and organic conductive-layer 15b, and organic conductive-layer 15b breaking, or 
fracturing at the time of generation of heat of the middle imprint belt 15 does not happen. Moreover, although the 
amount of thermal expansion of a metal layer becomes large compared with substratum 15a since a metal layer also 
generates heat with organic conductive-layer 15b if it is in the mode which forms a metal layer on organic conductive- 
layer 15b in the form of this operation Since organic conductive-layer 15b intervenes between substratum 15a and a 
metal layer, The differential thermal expansion between substratum 15a and a metal layer will be absorbed in organic 
conductive-layer 15b, extremely big shearing stress does not act on the interface of the part, a metal layer, and organic 
conductive-layer 15b, and the situation of organic conductive-layer 15b breaking, or fracturing does not happen. 
[0040] The toner image fused on the middle imprint belt 1 5 is stuck with record material with the pressure of the 
pressure roll 21 by which a pressure welding is carried out according to conveyance of record material in the secondary 
imprint section Y. In the heating field A, the toner which it is locally heated only near the front face and fused the 
middle imprint belt 15 contacts the record material of a room temperature, and is cooled rapidly. That is, by the heat 
energy and the contact pressure which the toner has when passing the nip of the secondary imprint section Y, the fused 
toner permeates record material in an instant, imprint fixing is carried out, and record material is conveyed toward a 
nip outlet, taking the heat of the middle imprint belt 15 with which it was heated only a toner and near the front face. 
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At this time, the temperature of the toner in a nip outlet becomes lower than softening temperature temperature by 
.setting up appropriately the traverse speed of nip width of face and record material For this reason, the cohesive force 
of a toner becomes large, and imprint fixing of the toner image is carried out on record material as it is at abbreviation 
completeness, without producing offset. Then, paper is delivered to the record material by which imprint fixing of the 
toner image was carried out on the tray 30 for discharge through the discharge roll 29, and full color image formation 
ends it. 

[0041] Moreover, although the middle imprint belt 15 forms organic conductive-layer 15b in a heat resistant resin or 
the substratum (belt base) 1 5a front face made of rubber in the form of this operation as shown in drawing 3 (a) As 
shown in drawin g 3 (b) instead of what is restricted to this, the nonwoven fabric by conductive fiber (organic fiber or 
inorganic fiber) is cast as 15f of belt bases, and you may make it operate this nonwoven fabric itself as 15g of 
electromagnetic-induction febrility conductive layers. In this deformation form, various well-known methods, for 
example, the span bond method, the tow opening method, the burst fiber method, a flash plate spinning method, the 
melt BURON method, staple-fiber dry process, a staple-fiber wet method, etc. are mentioned as the manufacture 
method of the nonwoven fabric by conductive fiber. And 15h of surface mold release layers for raising a toner mold- 
release characteristic is prepared in the front face of 15f of belt bases. In addition, in the deformation form of drawing 3 
(a), the design change of making it form a conductive layer (a metal layer, organic conductive layer) in the front face of 
15f of belt bases further, or forming a heat-resistant elastomer layer etc. is carried out suitably, and it does not interfere. 

[0042] Therefore, according to this deformation gestalt, in the heating field A of the middle imprint belt 15 which 
counters the electromagnetic-induction heating apparatus 22, alternating current is impressed to the exiting coil 222 
from the excitation circuit 223, and 15g of conductive layers which are 15f of belt bases of the middle imprint belt 15 
generates heat by electromagnetic-induction heating. Thereby, 15g of organic conductive layers is heated rapidly, this 
heat is transmitted to a surface with time progress, and when reaching the secondary imprint section Y, they will be in 
the state where the toner on the middle imprint belt 15 fused. Although 15g of conductive layers which are 15f of belt 
bases generates heat and expands thermally at this time, in order to expand thermally similarly no less than 15h of 
layers which touch this, for example, a surface mold release layer, a bird clapper does not have extremely greatly a 
differential thermal expansion between 15f of belt bases, and 15h of surface mold release layers, and the big shearing 
stress which originates in both interface at a differential thermal expansion does not act locally. For this reason, neither 
a crack nor fracture takes place between 15f of belt bases, and 15h of surface mold release layers. 
[0043] O Gestalt 2 drawing 6 of operation shows the gestalt 2 of the operation about the image recording equipment 
which used the heating belt concerning this invention as a belt for fixing. In this drawing, image recording equipment 
imprints the toner image formed in the imaging unit besides illustration to the record material 60, such as a form, and is 
established with fixing equipment 50 in the imprint toner image T on the record material 60. In the gestalt of this 
operation, fixing equipment 50 equips the belt 51 for fixing with which the electromagnetic-induction heating 
apparatus 22 is built into the interior, and this with the pressure roll 52 by which pressure-welding arrangement is 
carried out. Furthermore, the belt 51 for fixing is equipped with tube-like belt base (substratum) 51a made of a heat 
resistant resin or rubber, organic conductive-layer 51b formed in the front face of this belt base 51a, and surface mold 
release layer 51c formed in the front face of this organic conductive-layer 51b. 

[0044] Here, as the heat resistant resin which constitutes tube-like belt base 51a, or rubber, the melting point or a 
decomposition temperature can use the thing more than fixing temperature. As an example, the so-called super 
engineering plastics, such as a polyimide, a polyamidoimide, polyether sulphone, a polyphenylene sulfide, a polyether 
ether ketone, and a polybenzimidazole, can be mentioned. Moreover, although especially the thickness of tube-like belt 
base 51a is not limited, it is usually desirable to set more preferably 20-500-micrometer 10-1000 micrometers to about 
30-100 micrometers in consideration of rigidity and elasticity. Furthermore, although the outer diameter of tube-like 
belt base 5 1 a can be suitably defined with the size of fixing equipment 50, it is usually about 20-1 00mm preferably 1 5- 
1 50mm. Furthermore, the length of tube-like belt base 51a can be suitably defined again according to the size of the 
record material 60. 

[0045] Moreover, in the gestalt of this operation, organic conductive-layer 51b and surface mold release layer 51c 
which are formed in a tube-like belt base 51a front face are constituted like the gestalt 1 of operation, and abbreviation. 
Here, since organic conductive-layer 51b becomes a heating element, it is desirable to arrange to the lateral surface 
near a fixing side. Moreover, although you may form all over tube-like belt base 51a, organic conductive-layer 51b 
does not necessarily need to be formed all over tube-like belt base 51a, if there is width of face which suits the size of 
record material. Furthermore, although especially the upper limit of the thickness of organic conductive-layer 51b is 
not limited, it is desirable to usually set 1000 micrometers or less to 500 micrometers or less preferably from cost and a 
thermally conductive viewpoint. In addition, in the gestalt of this operation, although organic conductive-layer 51b 
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may be a monolayer, it may be a double layer more than two-layer, and may carry out a laminating combining a metal 
layer. Moreover, you may make it form a heat-resistant elastomer layer on organic conductive-layer 51b. 
[0046] With the gestalt of this operation, the electromagnetic-induction heating apparatus 22 is incorporated fixed in 
the belt 51 for fixing, furthermore, the basic composition The gestalt 1 of operation, and the iron core 221 with which a 
cross section has downward E (opening is carried out toward middle imprint belt 15 side) type configuration like 
abbreviation (equivalent to a magnetic core), It has the exiting coil 222 wound around central core section 221b of this 
iron core 221 about, and the excitation circuit (not shown) which impresses alternating current to this exiting coil 222. 
In addition, it is not necessary to be necessarily in the belt 51 for fixing, and about the layout of the electromagnetic- 
induction heating apparatus 22, even if it makes it arrange in the outside of the belt 51 for fixing, it does not interfere. 
[0047] Therefore, according to the gestalt of this operation, compared with the heater method, fixing processing was 
high-speed, and also as shown in the example and the example of comparison which are mentioned later, it was 
checked fixing equipment 50 and that the endurance of the belt 51 for fixing improves remarkably especially. In 
addition, although what forms organic conductive-layer 5 lb in the front face of belt base 51a was used, the belt base 
itself is made into the nonwoven fabric structure by conductive fiber, and you may make it constitute in the gestalt of 
this operation, as an electromagnetic-induction febrility conductive layer which generates heat by the eddy current loss, 
as the deformation gestalt (refer to drawing 3 (b)) of the gestalt 1 of operation shows, for example. 
[0048] 

[Example] An example and the example of comparison are given to below, and the performance of the gestalt 2 of 
operation is explained more concretely. 

O The polyimide tube with a thickness [ of 50 micrometers ] and an outer diameter of 27.6mm was created by the 
conventional method using the example 1 polyimide varnish (Pyre ML varnish made from 1ST). Subsequently, the 
electromagnetic-induction febrility organic conductive layer and the metal layer were formed in the outside of this 
polyimide tube at the following processes. 

(1) The polyimide tube was flooded with the 20g [/l. ] sodium-hydroxide solution for 5 minutes at 90 degrees C, and 
chemical etching was performed. 

(2) It dried at the temperature of 160 degrees C in the atmosphere after rinsing a polyimide tube. 

(3) The conductive layer formed the 0.1 -micrometer organic conductive layer by the DMS-E method by using a 
thiophene as a raw material. 

(4) Non-electrolyzed nickel plating was performed by the following methods. 

The tube was immersed into acid palladium solution and the palladium which is a catalyst nucleus was made to adsorb. 
Subsequently, it was immersed into non-electrolyzed nickel-plating liquid, and the nickel-P (10%) alloy deposit with a 
thickness of about about 1 micrometer was formed on the tube front face. 

(5) Electric nickel plating was performed by the following methods. Nickel-amiosulfonate liquid was used as an 
electric nickel-plating bath. The polyimide tube in which the nickel-P alloy deposit was formed was flooded with 
nickel-amiosulfonate liquid, and eddy electrolysis processing was performed for 5 minutes by 45 degrees C and 
cathode-current-density 5 A/dm2. Thereby, the nickel coat with a thickness of about 5 micrometers was formed. Next, 
the primer for rubber (the Toray Industries Dow Corning make, DY39012) was applied on the nickel coat of a 
polyimide tube, and after drying, 20-micrometer blade coat of the LTV silicone rubber was carried out. After baking, 
on it, the fluororesin paint (the Daikin Industries make, lot number EK-4300) was sprayed, subsequently, it dried and 
calcinated and the fluororesin coat with a thickness of 20 micrometers was formed. Thus, the belt for fixing with which 
the electromagnetic-induction exoergic layer, the heat-resistant elastomer layer, and the fluororesin layer were formed 
in the polyimide tube front face was obtained. 

[0049] O The belt for fixing with which the electromagnetic-induction febrility metal layer (deposit), the heat-resistant 
elastomer layer, and the fluororesin layer were formed in the example of comparison 1 polyimide tube front face was 
created. 

[0050] <Durable evaluation> The fixing unit of NP160 by the canon company was taken out, and it replaced with the 
belt for fixing which obtained the belt for fixing in the example 1, and the coil for electromagnetic-induction 
generation of heat (electromagnetic-induction heating apparatus) has been arranged in the belt for fixing instead of a 
heater. And the alternating current was passed in the coil for electromagnetic-induction generation of heat, and it 
adjusted so that the degree for fixing of hair side of belt surface temperature might become 190 degrees C at the time 
of quiescence. Power was switched on for 1 .35 seconds at the time of durable evaluation, and the pause was repeated 
for 0.2 seconds. At this time, the rotational frequency of the belt for fixing was rotated by 220 mm/sec. To having 
produced the crack in the electromagnetic-induction febrility metal layer, in the example 1, even if the result and the 
example 1 of comparison made it rotate for 210 hours, they did not produce defects, such as a crack, in the organic 
conductive layer of the belt for fixing in 24 hours. 
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[0051] 

[Effect of the Invention] With devising the structure of the electromagnetic-induction febrility conductive layer of the 
heating belt with which an electromagnetic-induction heating method is presented according to this invention, as 
explained above Since it was made not to start a local differential thermal expansion inside a heating belt at the time of 
heating belt generation of heat The stress concentration resulting from a differential thermal expansion local inside a 
heating belt being lost, and keeping good the high-speed heating nature which is the advantage of an electromagnetic- 
induction heating method, the crack of a heating belt and fracture can be prevented effectively and endurance can be 
raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[ Drawing 4] 




[Drawing 6] 




[Translation done.] 



